CONTEXT AND OBJECTIVE: Children's developmental disorders are often identified late by healthcare professionals working in primary care. The aim of this study was to assess the impact of a continuing education program on child development, on the knowledge and practices of these professionals. DESIGN AND SETTING: Prospective single-cohort study (before-and-after study), conducted in the city of Belém, Pará, Brazil. METHODS: Two hundred and twenty-one professionals working in primary healthcare (82.2%) participated in a continuing education program on child development and were assessed before and after implementation of the program through tests on their knowledge of child development, consisting of 19 questions for physicians and 14 for nurses, and questionnaires on their professional practices. RESULTS: One to three years after the program, the mean number of correct answers in the tests had increased from 11.5 to 14. 
INTRODUCTION
Child development is an extremely complex process that has a variety of different approaches and perspectives. Its conceptualization varies according to the theoretical framework that is to be adopted and the aspects that are to be addressed. Child development exhibits universal characteristics that are present in all children, regardless of culture or experiences, individual characteristics that are related to genetic inheritance, and characteristics that are related to family background and social conditions. Understanding these three aspects -universal patterns, individual characteristics and the influence of family and social context -is necessary in order to clearly understand each child's development and the approaches and interventions to be adopted in the face of developmental disorders.
The first years of life, in particular, are the most important for full development, and the experiences accumulated during this period have an influence throughout life. Nerve tissue presents its highest growth and maturation during this period and is therefore more susceptible to injury. Because of children's high degree of plasticity, it is also at this stage that they respond best to treatments and environmental stimuli. [1] [2] [3] [4] [5] However, to receive these interventions, it is necessary to identify the disorder and direct the child to specialized services at the earliest possible opportunity. Therefore, the task of professionals working in primary healthcare is to monitor the development of all children and identify those with specific needs in order to ensure timely referral for intervention.
In Brazil, actions aimed at monitoring child development institutionally have been implemented and improved over recent years. 6 Nonetheless, even in the southern and southeastern regions -areas with higher socioeconomic status and better access to health services -child development monitoring has not been effective within primary health care. 7 Studies conducted in Belém, state of Pará (PA), in the northern region, showed that even children with moderate and severe disabilities were referred late for specialized treatment and that primary care professionals did not have satisfactory development of their monitoring knowledge and practices. 8 Based on these studies, the Municipal Later on, the professionals also attended three meetings with the program coordinators, where they discussed the cases that had been referred to them and issues relating to the referred cases, with an emphasis on cerebral palsy, autism and the development of preterm newborns.
One to three years after completion of the program, an assessment was conducted to investigate the knowledge acquired and changes to practices among these healthcare professionals with regard to child development. A consent form was drafted for distribution among the professionals and mothers who were assessed, which explained the research aims for them. The research stages and materials were reviewed and approved by the Research Ethics Committee of Unifesp.
Assessment tools
The professionals' knowledge was assessed by applying the Child Development Test at three different time-points: before training (Pre-Test), immediately after training (Immediate Post-Test) and one to three years after the training (One-year Post-Test). Their practices were assessed by applying a questionnaire on practices relating to child development monitoring (Practice-Quest), which was applied before the training (Pre-Practice-Quest) and one to three years after the training (One-year Post-PracticeQuest) and also through interviews with mothers, which were conducted immediately after the child's consultation and asked about the professional's assessment and guidance regarding the child's development. These interviews with the mothers were conducted before the professionals took part in the program The interviews were conducted by a team consisting of six people, including a physician, two nurses, two physical therapy students and a nursing technician. The team had previously been provided with guidance and training so that they maintained uniformity in the data completion. The interviews with the mothers were conducted on a convenience sample, regardless of whether this was a scheduled childcare appointment.
A database was created using Epi Info version 6.0 4b, for storage and analysis of the information gathered. 16 Chi-square or Fisher's tests were used to compare categorical variables between the two groups. Both were calculated using the Epitable program of Epi Info 6.01. 17 The analysis of variance method was used to calculate and compare the means in the Epitable program of Epi Info 6.01). In all statistical tests, a significance level of 5% (x = 0.05) was used. Bold type was used to indicate when the calculated P value (minimum significance level) allowed the null hypothesis to be rejected (P < 0.05).
RESULTS

During the implementation of the program, 269 professionals
were working in primary care units in the municipality of Belém.
In the initial stage of the research, an assessment was made of the knowledge and practices at consultations among 221 profes- agreed to participate in the study ( Table 1) .
The results relating to the professionals' knowledge about child development are shown in Regarding the question "Do you usually give mothers guidelines on how to stimulate their children's development?", 74.0% answered "yes" in the Pre-Practice-Quest, and 95.5% answered "yes" in the One-year Post-Practice Quest. This difference was statistically significant for all professional categories except for the UMS physicians. Among the Pre-Int-mothers, only 11.1% of the mothers interviewed stated that they had received some form of professional guidance on how to stimulate their child's development. Among the One-year Post-Int-mothers, this percentage increased to 30.3%, which was a statistically significant increase, except among the UMS physicians (Figure 3) . In interviews with the mothers of children with scheduled appointments, the percentage increased from 15.3% among the Pre-Int-mothers to 34.8% among the One-year Post-Int-mothers.
DISCUSSION
The aim of this study was to contribute towards the process of reorienting healthcare actions that are focused on monitoring child development and also to obtain knowledge of teaching-learning methodologies that are geared towards healthcare professionals.
The assessment on the professionals prior to training, which was achieved by applying the pre-test, showed that they had inadequate levels of knowledge regarding child development, in all professional categories but most markedly among the nurses. Della
Barba applied the same tool as used in this pre-test to 65 first and second-year pediatric residents in São Paulo and obtained higher mean scores (13.9; 73.2%) than those achieved by the physicians in the present study, which was conducted in Belém. 18 This outcome may have arisen because the São Paulo residents were pursuing specialization in pediatrics and might have had more taught content relating to development of practice and academic activities within medical residency, whereas not all of the Belém physicians had a residency/specialization in pediatrics. Other studies have also shown gaps in physicians' knowledge of child development. 19, 20 In assessing the training of PSF nurses in Fortaleza, Ceará, for early detection of psychomotor disorders in breastfed infants, Nobrega et al. also found that most nurses considered themselves to be ill-prepared for this function. 21 The nurses' difficulty was also observed by other authors. 22, 23 In an improvement in the knowledge and practices of these professionals in an immediate assessment and in one conducted a year after the training. 25 Other studies have also demonstrated the effectiveness of child development training processes that are aimed at medical students and primary healthcare professionals, in institutional programs that ensure not only health promotion and disability prevention but also care for children who have been identified as presenting a problem in their development. 26, 27 Parents' opinions regarding their children's development have been recognized by many researchers as having high sensitivity and specificity for detecting possible disorders. [28] [29] [30] [31] However, primary care professionals do not always fully appreci- ing courses, and it also needs to be adopted by physicians. Other research studies also seem to corroborate these findings. 23, 24 When the professionals were asked whether they routinely assessed the child's development during the consultation, most of them also answered "yes", while less than half of the mothers perceived that their children's development was being assessed.
This percentage increased to 54.2% after the program and to 65% when considering only the children who attended scheduled appointments. The changes were more significant among the UMS nurses. It is possible that the mothers did not notice that their children's development was being assessed because of a lack of proper communication. In relation to the same question, Ribeiro et al. found that 51.9% of the mothers attended by UMS physicians answered "yes", 32 and Reichert recorded that 48% gave affirmative answers before and 79.1% after the program, in a study on consultations provided by PFS nurses. 24 In a study conducted by Halfon et al. among mothers attended by pediatricians in the United States, it was found that 57% of the children aged between 10 and 35 months old received developmental assessment, and that 45% of the parents remembered that the pediatrician told them that he/she was assessing their child's development, while 39% stated that their child was assessed using some type of procedure that was included in the developmental assessment. 33 It is noteworthy that in the United
States, developmental assessment is mandated by law. One limitation in this study that may have had some influence on the final result from evaluating the professionals one to three years afterwards was that was that some of the professionals in the study group were no longer present. To deal with this, one suggestion would be to keep track of a larger number of professionals, so that only the ones still present after working for at least one year in primary health care would be assessed.
CONCLUSIONS
One positive conclusion that can be drawn from the present study, and which is supported by the literature, is that welldesigned training programs and continuing education, with appropriate methodologies, can improve health professionals' knowledge in this field. It could be concluded from the present study that the professional training process, involving not only theoretical training but also practice and follow-up meetings to discuss cases, increased the knowledge among professionals in all categories, and that this knowledge was retained over time. It is essential to maintain this process of continuing education, so that this knowledge can further increase and transform into professional practice.
